Solvent effects on the conformational preferences of model peptoids. MP2 study.
The influence of aqueous environment on the main-chain conformation (ω0 , ϕ, and ψ dihedral angles) of two model peptoids: N-acetyl-N-methylglycine N'-methylamide (Ac-N(Me)-Gly-NHMe) (1) and N-acetyl-N-methylglycine N',N'-dimethylamide (Ac-N(Me)-Gly-NMe₂) (2) was investigated by MP2/6-311++G(d,p) method. The Ramachandran maps of both studied molecules with cis and trans configuration of the N-terminal amide bond in the gas phase and in water environment were obtained and all energy minima localized. The polarizable continuum model was applied to estimate the solvation effect on conformation. Energy minima of the Ac-N(Me)-Gly-NHMe and Ac-N(Me)-Gly-NMe₂ have been analyzed in terms of the possible hydrogen bonds and C = O dipole attraction. To validate the theoretical results obtained, conformations of the similar structures gathered in the Cambridge Crystallographic Data Centre were analyzed. Obtained results indicate that aqueous environment in model peptoids 1 and 2 favors the conformation F (ϕ and ψ = -70º, 180º), and additionally significantly increases the percentage of structures with cis configuration of N-terminal amide bond in studied compounds.